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ABSTRACT 
H a l l o w e l l Moss, near Durham, contains a continuous 
p o l l e n r e c o r d from about 3,700 B.C. u n t i l , probably, the 
present day. Having s t u d i e d the h i s t o r y of the area, an 
attempt i s made, w i t h the assistance of radiocarbon d a t i n g , 
t o c o r r e l a t e the v e g e t a t i o n a l phases recorded i n the bog 
w i t h the various a r c h a e o l o g i c a l and h i s t o r i c a l p e r i o d s . 
The area remained densely f o r e s t e d u n t i l Bronze Age 
times, when there i s evidence f o r s l i g h t grazing pressure 
w i t h i n the f o r e s t and a small temporary clearance. I n the 
Romano-British p e r i o d , an extensive clearance making the 
landscape about as open as t h a t of today may be c o r r e l a t e d 
w i t h s i m i l a r clearances i n Weardale. This phase comes t o 
a r a t h e r abrupt end, probably w i t h the advent of Anglo-
Saxon r u l e and throughout the Saxon and Mediaeval periods 
the area remains as managed woodland w i t h some grass and 
arable l a n d . Extensive, "permanent" clearance does not 
occur u n t i l probably the s i x t e e n t h and seventeenth centuries, 
Evidence f o r l a t e r a f f o r e s t a t i o n i s presented, and an 
explan a t i o n f o r recent changes i n land use. 
( i i ) 
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INTRODUCTION 
Not u n t i l the l a t e 1950's d i d the idea become g e n e r a l l y 
accepted t h a t the disappearance of f o r e s t i n B r i t a i n was 
l a r g e l y the r e s u l t o f man's a c t i v i t i e s , r a t h e r than c l i m a t i c 
changes. 
Godwin i n 1944 had recognised the importance of f o r e s t 
clearance by N e o l i t h i c man i n the o r i g i n of the present-day 
heath communities of the Breckland, Evidence came from 
areas l i k e the North York Moors (Dimbleby, 1952) and the 
southern Pennines (Conway, 1949), t h a t the disappearance of 
f o r e s t o f t e n began w i t h the f i r s t a g r i c u l t u r a l settlement 
of the area. 
Slowly, a p i c t u r e has been b u i l d i n g up, through p o l l e n 
analysis and radiocarbon d a t i n g , of the e f f e c t s the various 
c u l t u r e s and s o c i e t i e s had on v e g e t a t i o n i n many areas o f 
B r i t a i n . Often, v e g e t a t i o n a l changes can be d i r e c t l y 
associated w i t h a p a r t i c u l a r c u l t u r e by the presence of 
a r t i f a c t s or other evidence o f occupation i n an area. From 
the Anglo-Saxon, or even the Roman p e r i o d onwards, documentary 
sources may also h e l p i n e l u c i d a t i n g t h e p a t t e r n o f 
v e g e t a t i o n a l change. 
Even M e s o l i t h i c man i s now thought t o have had e f f e c t s 
on v e g e t a t i o n out of p r o p o r t i o n t o h i s numbers. The use of 
f i r e f o r d r i v i n g game (Dimbleby, 1962), the c o l l e c t i o n of 
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hazel nuts (Godwin, 1956) and even the p o s s i b i l i t y of f e l l i n g 
t r e e s w i t h small t r a n c h e t axes (Radley & M e l l a r s , 1964) have 
been suggested as important f a c t o r s . There i s l i t t l e 
evidence though f o r M e s o l i t h i c man d i r e c t l y i n f l u e n c i n g a 
general v e g e t a t i o n a l change, b u t he could, by " t i p p i n g " the 
e c o l o g i c a l balance, have hastened changes already t a k i n g 
place. 
With the advent of N e o l i t h i c man and a g r i c u l t u r e , the 
f i r s t permanent e f f e c t s on the f o r e s t occurred. The elm 
decline between zones V i l a and b has been explained by T r o e l s -
Smith (1960) as the r e s u l t o f the s e l e c t i v e u t i l i s a t i o n o f 
elm shoots f o r fodder by e a r l y N e o l i t h i c man. Although there 
i s no d i r e c t evidence f o r such u t i l i s a t i o n i n B r i t a i n , the 
wide range o f radiocarbon dates f o r t h i s boundary over the 
country, and the f a c t t h a t only elm seems t o be a f f e c t e d , 
have l e d many authors t o accept an anthropogenic, r a t h e r 
than a c l i m a t i c e x p l a n a t i o n , f o r t h i s widespread e f f e c t . 
During the N e o l i t h i c and Bronze Ages the small-scale 
"landnam" clearances, a f f e c t i n g a l l t r e e s and a f t e r which 
t h e f o r e s t r e v e r t s t o roughly i t s previous s t a t e , are 
a t t r i b u t e d t o the clearance o f small areas f o r a g r i c u l t u r e 
by f e l l i n g and bu r n i n g . Indeed, the p o l l e n of cereals i s 
f i r s t found during these p e r i o d s . Although the t r e e t o 
herb r a t i o i s g e n e r a l l y r e s t o r e d t o i t s former s t a t e a f t e r such 
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a clearance, the species composition o f the f o r e s t i s 
u s u a l l y a l t e r e d somewhat. Sometimes, e s p e c i a l l y i n hi g h l a n d 
areas, the leaching o f s o i l s d u r i n g clearance phases prevented 
the regeneration of f o r e s t (Pennington, 1965). 
Ve g e t a t i o n a l change during the N e o l i t h i c and Bronze 
Ages i s r e l a t e d t o the advent of a g r i c u l t u r e , the concurrent 
more s e t t l e d way o f l i f e and the use o f stone, l a t e r bronze 
axes f o r the a c t u a l f e l l i n g of t r e e s . I n the I r o n Age, 
f o r e s t clearance i n many areas became more extensive w i t h 
the advent o f i r o n axes and the need f o r charcoal f o r smelting. 
But, e s p e c i a l l y from t h i s time onwards, t h e r e was much 
r e g i o n a l v a r i a t i o n i n f o r e s t clearance and la n d use. 
clearance 
The h i s t o r y o f forest/has now been s t u d i e d i n many 
regions of B r i t a i n , and an o v e r a l l view i s g r a d u a l l y being 
formed. As examples, s i t e s have been s t u d i e d i n Somerset 
(Dewar & Godwin, 1963), Wales (Turner, 1964; Thomas, 1965; 
Moore & Chater, 1969), Kent (Godwin, 1962), I r e l a n d ( M i t c h e l l , 
1956 and 1965; Smith, 1958) and southern Scotland (Turner, 
1965). Perhaps north-west England has r e c e i v e d some of the 
most d e t a i l e d studies (Smith, 1959; O l d f i e l d , 1960; 
O l d f i e l d & Statham, 1963; B i r k s , 1965; Pennington, 1965; 
Walker, 1966). I n the Lake D i s t r i c t , Pennington discusses 
the l o c a l v a r i a t i o n s i n f o r e s t h i s t o r y i n r e l a t i o n t o the 
d i f f e r e n t c u l t u r e and p h y s i c a l c o n d i t i o n s i n the area. 
-4-
I n the north-east, Teesdale and Weardale are the main 
areas so f a r s t u d i e d . Chambers (1974) i n studying the 
v e g e t a t i o n a l h i s t o r y of Teesdale during the whole P o s t - g l a c i a l 
p e r i o d , found t h a t woodland was being c l e a r e d i n a l l p a r t s of 
Teesdale duri n g the Bronze Age, e s p e c i a l l y i n the lower areas. 
Clearances seem t o have been temporary and l a n d use t o have 
had a p a s t o r a l b i a s . I r o n Age clearances were also found 
but l a n d use and farming methods seem t o have changed l i t t l e . 
At Thorpe Bulmer i n the Tees lowlands ( B a r t l e y , unpublished), 
t h e r e i s evidence f o r Romano-British clearance, y e t t h i s d i d 
not seem t o occur f u r t h e r up the dale. 
I n Weardale however (Roberts et al., 1973), there i s 
evidence from two s i t e s of extensive f o r e s t clearance 
beginning i n the l a t e I r o n Age/Romano-British p e r i o d . A f t e r 
the regeneration o f woodland, th e r e i s evidence f o r renewed 
clearance and occupation i n the Mediaeval/Modern p e r i o d . 
U n t i l H a l l o w e l l Moss was s t u d i e d , there was very l i t t l e 
i n f o r m a t i o n on c e n t r a l County Durham. Apart from the l o c a l 
v e g e t a t i o n a l h i s t o r y , i t would be i n t e r e s t i n g t o know i f the 
area had more i n common w i t h Weardale, the Tees lowlands 
or lower Teesdale. 
County Durham i s an area where r a t h e r l i t t l e i s known 
of the e f f e c t s of the various c u l t u r e s and s o c i e t i e s on the 
countryside. Archaeologists n a t u r a l l y tend t o study 
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settlement s i t e s , and f o r the Roman p e r i o d f o r instance, a 
very d e t a i l e d knowledge of m i l i t a r y f o r t s , l i n e s of 
communication e t c . , has been b u i l t up, y e t l i t t l e i s known of 
the countryside between, or o f the n a t i v e p o p u l a t i o n . 
Later on, the Domesday Survey d i d not cover the area, so 
t h i s d e t a i l e d documentation of the landscape i s missing, 
though there are some l a t e r surveys of church lands which 
are q u i t e u s e f u l . 
The aim of t h i s study i s t o i n t e g r a t e the v e g e t a t i o n a l 
h i s t o r y recorded i n the bog w i t h a rchaeological and documentary 
evidence. 
The geographical s i t u a t i o n and s i t e of H a l l o w e l l Moss 
Two miles N.W. of Durham C i t y , H a l l o w e l l Moss i s a small 
r a i s e d bog i n a depression w i t h i n the Browney v a l l e y (see 
Map I ) . 
The Browney i s one of a se r i e s of streams separating 
spurs of higher l a n d running eastwards from the Pennines t o 
the Wear lowlands. East of the bog, the stream i s d e f l e c t e d 
southwards by a sandstone r i d g e before j o i n i n g the Wear. 
I n e f f e c t , t h i s means t h a t the Bear Park/Witton G i l b e r t area 
i s r a t h e r i s o l a t e d from the main Wear v a l l e y and i s c e r t a i n l y 
w i t h i n the western, higher p a r t of c e n t r a l County Durham. 
This basic s u b d i v i s i o n i s r e f l e c t e d , as we s h a l l see l a t e r , 
i n the human geography of the r e g i o n . 
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S o i l s i n the area are, f o r the most p a r t , i m p e r f e c t l y -
drained Brown Earths of low base s t a t u s , developed over the 
t i l l - c o v e r e d carboniferous sandstones and coal measures 
(Stevens & Atkinson, 1970). They are p o t e n t i a l l y good 
a g r i c u l t u r a l s o i l s but there are some areas of gleyed s o i l s 
w i t h surface water and some peaty areas, e s p e c i a l l y on the 
higher r i d g e s . Today, i t i s an area of mixed farming, w i t h 
acreage of grass and arable l a n d being roughly equal, and 
considerable areas of mixed and coniferous p l a n t a t i o n s 
e s p e c i a l l y on the higher slopes and r i d g e tops. 
Superimposed upon an a g r i c u l t u r a l landscape w i t h 
v i l l a g e s of e a r l y foundation l i k e W i t t o n G i l b e r t , Esh and 
Brancepeth, are the nineteenth century c o l l i e r y v i l l a g e s 
l i k e Bear Park, Langley Park and New Brancepeth. 
The bog i t s e l f (see Map and photograph) i s i n a hollow 
between the Lanchester road (A69) and the Browney. An 
Eriophorum-covered dome about 200 metres across, i s p a r t l y 
surrounded by a wet muddy " l a g " where Juncus species are 
dominant and there i s a slow f l o w of water i n t o the S t e l l , 
now channelled i n t o a d i t c h which j o i n s the Browney f u r t h e r 
n o r t h . 
Precise records of l o c a l c l i m a t e are not a v a i l a b l e b ut 
w h i l e working on the bog, we n o t i c e d how mist remained i n 
the hollow much longer than i n the surrounding areas. I t 
•7-
was easy t o imagine how peat could s t i l l be forming i n such 
c o n d i t i o n s of high h u m i d i t y and f r e e - s t a n d i n g water. 
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LEVELLING AND STRATIGRAPHY 
Two t r a n s e c t s , at r i g h t angles, were made across the 
bog and onto the surrounding l a n d . Stakes a t 10 metre 
i n t e r v a l s were l e v e l l e d , then cones taken at those stakes 
on the bog surface. A Russian peat borer was used and 
r e s u l t s are shown i n F i g s . I and I I . 
The b a s i n i s l i n e d w i t h a r a t h e r uneven heterogeneous 
mixture o f c l a y , s i l t and sand, w i t h sandstone and coal 
p a r t i c l e s . This i s probably t i l l , complicated by f l u v i a l 
a c t i v i t y , s o r t i n g m a t e r i a l i n some areas. 
The h i g h l y - h u m i f i e d wood peat which developed on top o f 
the t i l l contains b i r c h wood and bark and the more decayed 
remains o f a l d e r . There are also seeds of Juncus e f f u s u s / 
conqlomeratus i n the lowest l a y e r s . One gets the impression 
of a Juncus fen being c o l o n i s e d by a l d e r - b i r c h woodland i n 
t h i s damp hollow. During t h i s wooded phase, peat, c o n s i s t i n g 
of f o r e s t d e b r i s , i s accumulating very s l o w l y . 
Above t h i s l a y e r , the deposit changes t o an Eriophorum 
peat, w i t h remains of Sphagnum and Calluna w i t h some b i r c h 
wood. This means t h a t the l e v e l of the peat surface had 
r i s e n above the i n f l u e n c e of a slow-flowing water t a b l e 
(rheophilous c o n d i t i o n s ) and i n s t e a d became dependent on 
n u t r i e n t - p o o r r a i n w a t e r , hence the growth o f ombrophilous 
bog species l i k e Sphagnum, Eriophorum and Calluna. As the 
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peat continued t o b u i l d up, a dome developed. The wood, 
flruits and c a t k i n scales of b i r c h are present i n the Eriophorum 
peat u n t i l very near the surface, so there were probably 
t r e e s growing on the bog surface u n t i l r e l a t i v e l y r e c e n t l y . 
B i r c h i s a t r e e found i n climax ombrophilous v e g e t a t i o n , 
whereas the alder found lower down i s a species o f rheophilous 
climax. W i t h i n the Eriophorum peat there are v a r i a t i o n s , 
e.g. woody, mossy, or s l i g h t l y more h u m i f i e d l a y e r s , but 
these proved r a t h e r d i f f i c u l t t o d e l i m i t i n the narrow cores 
from the Russian borer. 
The Juncus area around the dome seems t o have continued 
as a marshy, muddy area d r a i n i n g the dome and the surrounding 
slopes, and slowly d e p o s i t i n g a dark, h i g h l y h u m i f i e d mud/ 
peat. 
The p o i n t (stake 140), s l i g h t l y o f f the apex of the 
dome, but w i t h the g r e a t e s t thickness of peat, was chosen 
f o r d e t a i l e d p o l l e n a n a l y s i s . The s t r a t i g r a p h y (see main 
p o l l e n diagram) i s as f o l l o w s : -
0-226 cm. Eriophorum peat. 
0-68 cm. With Sphagnum and Calluna. 
69-110 cm. Muddy, w i t h Sphagnum, Calluna and 
remains of b i r c h . 
111-151 cm. Woody ( b i r c h ) . 
152-155 cm. Unhumified, w i t h Polytrichum commune. 
156-157 cm. Abundant Polytrichum commune. 
158-226 cm. Woody ( b i r c h ) w i t h Sphagnum and 
Calluna. 
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227-283 cm. Hi g h l y h u m i f i e d wood peat w i t h remains 
of b i r c h and a l d e r . 
284-308 cm. T r a n s i t i o n a l . Peat/clay, 
309- Blue-grey c l a y . 
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COLLECTION OF RADIOCARBON AND 
POLLEN SAMPLES 
A l a r g e p i t was dug a t stake 140 i n order t o expose a 
clean v e r t i c a l s e c t i o n of peat. I t was intended t o c o l l e c t 
a peat monolith from which samples f o r p o l l e n a n a l y s i s and 
dating could be taken i n the l a b o r a t o r y . 
Normally, from such a s e c t i o n , one simply cuts out a 
v e r t i c a l m o n o l i t h , i n s e c t i o n s . Because of the c u t t i n g i n t o 
h o r i z o n t a l s e c t i o n s , the peat e i t h e r side of the cut can be 
contaminated w i t h m a t e r i a l of d i f f e r e n t date, and needs 
c a r e f u l trimming i n the l a b o r a t o r y . E f f e c t i v e l y a t l e a s t 
a centimetre of peat can be l o s t i n t h i s way, thus l o s i n g 
a p o t e n t i a l l y valuable sample i n a d e t a i l e d study, so i t 
was necessary t o t h i n k of an a l t e r n a t i v e method. 
Two v e r t i c a l sections were taken, adjacent t o each ot h e r , 
but w i t h the h o r i z o n t a l cuts i n d i f f e r e n t places, the e f f e c t 
being r a t h e r l i k e two rows of b r i c k s . A h o r i z o n t a l l i n e 
of coloured pins was made across both s e c t i o n s , so the r e was 
an eq u i v a l e n t l e v e l marked on both b l o c k s . When t a k i n g 
samples i n the l a b o r a t o r y and approaching the end of a block, 
one could t r a n s f e r t o the other block a t t h i s l e v e l , and 
c o l l e c t contiguous samples. I t i s j u s t p o s s i b l e t h a t there 
could be some h o r i z o n t a l v a r i a t i o n i n s t r a t i g r a p h y or 
p o l l e n content between the bl o c k s , b ut t h i s r i s k was considered 
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minor compared w i t h t h a t o f l o s i n g or contaminating samples. 
Below the water l e v e l , cores were c o l l e c t e d by " m u l t i p l e -
shot" b o r i n g w i t h the Russian borer. Four cores were taken, 
close together and a t the same depth. 
I n the l a b o r a t o r y the peat blocks were c a r e f u l l y trimmed, 
then cut i n t o 1 cm. s l i c e s . The cores were t r e a t e d s i m i l a r l y , 
amalgamating equivalent l a y e r s i n the d i f f e r e n t cores. A 
p o l l e n sample was taken from each s l i c e , then the r e s t was 
st o r e d a t 4°C t o minimise f u n g a l and b a c t e r i a l growth i n 
case i t was r e q u i r e d f o r radiocarbon d a t i n g . 
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LABORATORY TECHNIQUES 
Samples f o r p o l l e n a n a l y s i s were given the standard 
sodium hydroxide and Erdtman's a c e t o l y s i s treatments before 
being mounted i n g l y c e r i n e j e l l y s t a i n e d w i t h s a f r a n i n . 
Those from the c l a y and t r a n s i t i o n a l clay/peat l a y e r s were 
also t r e a t e d w i t h h y d r o f l u o r i c and h y d r o c h l o r i c acids t o 
remove inorg a n i c m a t e r i a l . Macroscopic p l a n t remains were 
sieved out during the process and examined w i t h a stereo-
scopic microscope. 
Normally/ 500 p o l l e n g r a i n s (excluding spores) per 
sample were counted ( :S P = 500), the r e s u l t s expressed as 
a percentage o f the t o t a l t r e e p o l l e n (A.P.). The r e s t of 
the s l i d e was scanned and i f grains of any taxa not incl u d e d 
i n the o r i g i n a l count were seen, they were recorded as 
being present ("+" on the diagram). 
The only exception was i f the t r e e p o l l e n was extremely 
low, when, a f t e r the i n i t i a l count o f 500 g r a i n s , the r e s t 
of the s l i d e was scanned, recording t r e e grains t o give more 
accurate p r o p o r t i o n s o f the i n d i v i d u a l t r e e s . 
Levels f o r d a t i n g were d r i e d a t 100°C then dated, 
using the radiocarbon method, a t the S c o t t i s h Reactor Centre, 
East K i l b r i d e . 
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RESULTS 
The p o l l e n diagram i s shown i n Fig s . IV-vm .The curve 
o f each species represents the number of gra i n s counted at 
each l e v e l , expressed as a percentage of the t o t a l t r e e 
p o l l e n (AP) a t t h a t l e v e l . The curves t h e r e f o r e show the 
r e l a t i v e frequency of p o l l e n types throughout the p e r i o d of 
the diagram. 
I n the percentage composition of t o t a l g rains counted, 
the very l o c a l bog and aquatic species were inc l u d e d as a 
separate category because they would d i s t o r t the conventional 
tree/shrub/herb d i v i s i o n s i f inc l u d e d as herbaceous species. 
The p a s t o r a l / a r a b l e index f o l l o w s an idea i n Godwin (1968), 
though the species i n v o l v e d have been a l t e r e d somewhat. 
The percentage of those species o f t e n associated w i t h a 
p a s t o r a l l a n d use i s compared w i t h t h a t of species o f t e n 
o c c u r r i n g ast on arable l a n d . I t must be stressed t h a t t h i s 
index i s not i n f a l l i b l e , as the species i n v o l v e d are not 
always connected w i t h one form of l a n d use o n l y . D i f f e r e n t i a l 
p o l l e n p r o d u c t i v i t y and distance from the bog are also i n v o l v e d . 
I t should be i n t e r p r e t e d as a general impression of l a n d use 
i n the area r a t h e r than a s t a t i s t i c a l measurement. The taxa 
i n v o l v e d are:-
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Pastoral 
Plantaqo l a n c e o l a t a 
Rumex acetosa/acetosella 
Ranunculus spp. 
B e l l i s type (probably 
B e l l i s perennis) 
Arable 
Cereals 
Compositae 
Cruciferae 
Polygonum spp. 
T r i f o l i u m 
The index i s o n l y in c l u d e d when these species occur i n such 
q u a n t i t i e s t o suggest t h e i r a s s o c i a t i o n w i t h a g r i c u l t u r e . 
The radiocarbon dates are shown i n Table 1. 
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INTERPRETATION OF THE POLLEN DIAGRAM 
General 
Throughout the diagram, the unknown f a c t o r i s the area 
represented by the p o l l e n spectrum a t d i f f e r e n t l e v e l s . 
Tauber (1955) d i v i d e s the p o l l e n being deposited onto a 
bog or lake surface i n f o r e s t e d areas i n t o three components; 
t h a t t r a v e l l i n g v i a the t r u n k space of the f o r e s t , t h a t 
t r a v e l l i n g above the canopy, and t h a t which i s brought down 
from higher l e v e l s by r a i n . The s i g n i f i c a n c e i s t h a t t r u n k -
space p o l l e n w i l l be l o c a l i n o r i g i n , whereas t h a t from the 
canopy and r a i n o u t components w i l l be from a wider area. He 
estimates t h a t the p o l l e n f a l l i n g onto a bog 100-200 metres 
i n diameter, surrounded by f o r e s t , would c o n s i s t of about 
80% trunk-space component. H o r i z o n t a l d r i f t near ground 
l e v e l would continue i n the l e e o f the f o r e s t and i t i s u n l i k e l y 
t h a t s i g n i f i c a n t downward mixing of a i r from higher l e v e l s 
would occur i n such a short distance. He estimates the 
e f f e c t i v e source area f o r p o l l e n as being about 300-1000 
metres from the basin, depending on the species i n v o l v e d and 
f i l t r a t i o n by v e g e t a t i o n . 
H a l l o w e l l Moss i s about 200 metres i n diameter and during 
f o r e s t e d p e r i o d s , i . e . phases a-d o f the diagram, when i t was 
surrounded by f o r e s t and o f t e n wooded i t s e l f , i t i s l i k e l y 
t h a t most of the p o l l e n o r i g i n a t e d w i t h i n a k i l o m e t r e of the 
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b a s i n and t h a t t h i s i s l a r g e l y the area represented by the 
p o l l e n spectrum. 
As soon as extensive f o r e s t clearance takes place however, 
Tauber's model cannot be a p p l i e d . However, as the h o r i z o n -
t a l t r a n s p o r t o f p o l l e n i s l e s s impeded and t h e r e i s more 
o p p o r t u n i t y f o r mixture w i t h a i r from higher l e v e l s , the 
p o l l e n deposited i s probably more " r e g i o n a l " i n o r i g i n , though 
i t i s not p o s s i b l e t o estimate the p r o p o r t i o n s o f d i f f e r e n t 
components or the e f f e c t i v e source area w i t h o u t more knowledge 
o f past landscapes, wind d i r e c t i o n , e t c . Being more exposed 
t o the west and north-west and the present p r e v a i l i n g wind 
being from the south-west (Smith, 1970), the bog may be 
expected t o have had a source area spreading more i n a 
w e s t e r l y d i r e c t i o n , but c o n d i t i o n s may have been d i f f e r e n t 
i n the past. 
The p o l l e n spectrum does not d i r e c t l y represent the 
frequency o f the taxa i n the surrounding v e g e t a t i o n . V a r i a t i o n s 
i n the size of area represented and d i f f e r e n t i a l p o l l e n 
p r o d u c t i v i t y were taken i n t o account when i n t e r p r e t i n g the 
diagram. 
From the p o l l e n diagram, seven phases i n the v e g e t a t i o n a l 
h i s t o r y of the area were d i s t i n g u i s h e d . The terms p o l l e n 
zone and p o l l e n assemblage zone are d e l i b e r a t e l y not used. 
Although the diagram must contain at l e a s t p a r t o f Godwin's 
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standard zones V l l b and V I I I , i t was considered both impossible 
and r a t h e r meaningless t o draw the d i v i s i o n between them, 
based on f o r e s t composition, during a p e r i o d of human i n t e r -
ference. Neither i s the term assemblage zone used, which 
conveys r a t h e r s t a t i c c o n d i t i o n s . I n s t e a d the diagram i s 
d i v i d e d i n t o "phases", duri n g which changes may be o c c u r r i n g 
but the type of i n t e r f e r e n c e , i f any, w i t h the n a t u r a l 
v e g e t a t i o n i s of a constant type. An attempt i s made t o 
equate the v e g e t a t i o n a l phases w i t h archaeological and 
h i s t o r i c a l evidence, t o b u i l d up an impression of former 
landscapes and environments. 
Divi s i o n s of the p o l l e n diagram 
309-284 cm (Clay and clay/peat t r a n s i t i o n ) . 
Theafe deposits, w i t h high pine and b i r c h p o l l e n , y e t 
considerable amounts of a l d e r , plus p o l l e n of aquatic species 
are d i f f i c u l t t o assign t o a standard p o l l e n zone. 
The c l a y element must have been t r a n s p o r t e d l a t e r a l l y 
before d e p o s i t i o n , as i t has been w e l l s o r t e d . Pollen g r a i n s 
reworked from e a r l i e r sediments could have been brought i n 
and deposited w i t h the c l a y . This "inwash" component would 
a f f e c t the p r o p o r t i o n s of the d i f f e r e n t species i n a p o l l e n 
count, and f o r t h i s reason the deposits c o n t a i n i n g c l a y are 
thought not t o represent the v e g e t a t i o n of the time. 
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Phase HMa (283-246 cm). 
As soon as the element of h o r i z o n t a l sediment t r a n s p o r t 
ceases, one passes i n t o an autochthonous, h i g h l y h u m i f i e d 
wood peat i n which the p o l l e n represents contemporary 
v e g e t a t i o n . 
The f o r m a t i o n of peat r e q u i r e s a r i s i n g water t a b l e . 
The macroscopic remains and p o l l e n spectrum i n d i c a t e t h a t t h i s 
was a f o r e s t e d area w i t h f o r e s t debris being preserved under 
the i n f l u e n c e of a s l o w l y - r i s i n g water t a b l e . The r a t e o f 
peat growth averages about 1 cm per 46 years. Trees s t i l l 
grew i n the hollow, keeping pace w i t h the s l o w l y r i s i n g peat 
s u r f a c e . 
A higher water t a b l e occurs when r a i n f a l l exceeds l o s s 
by evaporation and drainage. The cause can be e i t h e r 
c l i m a t i c or because of impeded drainage. From the radiocarbon 
date of 4938 ± 60 radiocarbon years BP and the p o l l e n spectrum 
w i t h very low elm and no Faqus or Carpinus, i t was concluded 
t h a t peat f o r m a t i o n began i n the Sub-Boreal (zone V l l b ) , a 
p e r i o d normally considered t o be r a t h e r dry. Peat f o r m a t i o n 
i s more widespread i n the preceding, A t l a n t i c or l a t e r , Sub-
A t l a n t i c , w e t t e r p e r i o d s . I t i s more l i k e l y t h e r e f o r e t h a t 
peat s t a r t e d t o form because of a back-up of drainage. 
The p o l l e n spectrum shows t h a t during t h i s phase, both 
the hollow and the surrounding slopes must have been densely 
f o r e s t e d . Tree p o l l e n i s over 80% of the t o t a l p o l l e n 
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during t h i s p e r i o d . The spectrum i s i n t e r p r e t e d as 
representing an a l d e r - b i r c h wood growing i n the hollow, w i t h 
mixed oak f o r e s t , i n c l u d i n g l i m e , on the surrounding slopes. 
The percentage of hazel, a light-demanding shrub, i s r a t h e r 
low so the f o r e s t must have been q u i t e dense. The ground 
f l o r a i s probably represented by the p o l l e n or spores o f 
Anemone, F i l i p e n d u l a , Polypodium, Ranunculus ( p o s s i b l y 
c e l a n d i n e ) , Succisa and Lonicera. 
Elm forms a very small c o n s t i t u e n t of the f o r e s t . I f 
one accepts the anthropogenic e x p l a n a t i o n o f the elm d e c l i n e 
(Troels Smith, 1960), i t means t h a t man has already l e f t h i s 
mark on the f o r e s t by feeding elm shoots t o h i s c a t t l e during 
N e o l i t h i c times, and the elm p o p u l a t i o n never recovered. 
So even at t h i s e a r l y stage the f o r e s t i s not e n t i r e l y 
" n a t u r a l " , though i t i s probably not being i n t e r f e r e d w i t h 
a t the time. 
Phase HMb (245-156 cm) 
This phase begins w i t h i n the wood peat but t h e r e i s a 
gradual change t o Eriophorum peat. Raised bog species 
increase as at l e a s t some p a r t s of the peat surface become 
dependent on r a i n , r a t h e r than ground water. I t would appear 
t h a t much of the woodland on the s i t e o f the present bog 
was overcome by a f a s t e r r a t e of peat growth (averaging about 
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1 cm per 13 years) and Eriophorum became dominant. 
At the beginning o f t h i s phase, however,there i s a very 
s l i g h t , but permanent r i s e i n grass p o l l e n , plus the appearance 
i n small amounts of species o f t e n associated w i t h more open 
areas or f o r e s t clearance, l i k e Piantago l a n c e o l a t a and 
Pteridium. I t might be argued t h a t t h i s simply represents 
tie spread o f more open h a b i t a t p l a n t s onto the bog surface, 
were i t not f o r a considerable increase i n the p r o p o r t i o n of 
shrubs t o t r e e s a t the same l e v e l . Hazel (Corylus) increases 
and h o l l y ( I l e x ) and i v y (Hedera) appear f o r the f i r s t t i me. 
These are not c o l o n i s e r s of bogs, but species o f c l e a r i n g s i n 
vvDodland. The e a r l y r e l a t i v e increase and c o n s i s t e n t l y f a i r l y 
h i g h l e v e l s of b i r c h and the l a t e r appearance of ash ( F r a x i n u s ) , 
both light-demanding t r e e s , could also be s i g n i f i c a n t . I t 
would appear t h a t some opening-out of the f o r e s t canopy has 
occurred. 
Also a t t h i s l e v e l , lime ( T i l i a ) , which has been a 
c o n s i s t e n t member of the f o r e s t community, probably under-
represented because of i t s low p o l l e n p r o d u c t i v i t y , v i r t u a l l y 
disappears from the area a f t e r a s h o r t l a g . 
This s l i g h t opening-out of the f o r e s t canopy i s i n t e r -
p r e t e d as the r e s u l t o f grazing pressure, a f f e c t i n g the 
regeneration o f t r e e s . The increase i n herbaceous and shrub 
p o l l e n i s sudden and permanent at a time when there i s no 
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evidence f o r widespread c l i m a t i c change. The v i r t u a l 
disappearance o f T i l i a , which i s very slow t o regenerate, i s 
o f t e n connected w i t h human i n t e r f e r e n c e (Turner, 1962). 
No p o l l e n of cereals was found and i t i s suggested t h a t 
the f o r e s t was used f o r grazing c a t t l e on young shoots and 
herbaceous p l a n t s , aid the coppicing and ha r v e s t i n g o f the 
hazel scrub. The radiocarbon date (1695 BC ± 60) suggests 
an E a r l y Bronze Age beginning t o t h i s p e r i o d and indeed a few 
hand axes of t h i s date have been found i n the r e g i o n , together 
w i t h a b u r i a l cyst near West Brandon (see Map I I ) , i n d i c a t i n g 
at l e a s t temporary occupation of the r e g i o n . 
This way o f l i f e seems t o have continued throughout 
HMb. Many minor v a r i a t i o n s i n the p o l l e n spectrum could be 
explained by the distance of grazing areas from the bog. 
The net e f f e c t was t o a l t e r t he f o r e s t of HMa, but some form 
of "steady-state" c o n d i t i o n s seems t o have been achieved by 
the end o f the p e r i o d . 
Phase HMc (155-150 cm) 
During t h i s short stage grass p o l l e n r i s e s t o about 
10% AP and herbs o f t e n connected w i t h f o r e s t clearance r i s e 
p r o p o r t i o n a t e l y . This i s i n t e r p r e t e d as a "landnam" type 
clearance, small scale and temporary, a f t e r which the woodland 
regenerates t o roughly i t s o r i g i n a l s t a t e . 
The p r o p o r t i o n of b i r c h p o l l e n f a l l s suddenly a t the 
beginning of t h i s phase, and i t i s suggested t h a t the clearance 
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took place a c t u a l l y on or near the bog, where b i r c h would 
be growing. I t i s p o s s i b l e t h a t the episode i s simply an 
i n t e n s i f i c a t i o n of grazing pressure near the place where 
v e g e t a t i o n a l changes were being recorded, but the hazel count 
i s not p a r t i c u l a r l y h i g h , so perhaps t h i s area was a c t u a l l y 
c l e a r e d of t r e e s and f o r a w h i l e was a grassy c l e a r i n g r a t h e r 
than open scrubby woodland. 
This type o f clearance d u r i n g l a t e r Bronze Age times 
f i t s i n w i t h the g e n e r a l l y accepted view o f a semi-nomadic 
p o p u l a t i o n making temporary clearances i n the f o r e s t f o r 
timber, bark and fodder, and an area on which t o graze w i l d 
or domesticated animals. There i s no evidence f o r the 
c u l t i v a t i o n o f cereals however, i n c o n t r a s t t o s i m i l a r 
clearances i n the lowlands o f Somerset (Dewar and Godwin, 
1963) and Cumberland (Walker, 1966). 
Phase HMd (149-91 cm) 
A f t e r the landnam phase, the f o r e s t regenerates and i s 
very s i m i l a r i n composition t o t h a t of HMb, except t h a t ash 
(Fraxinus) i s now a permanent member of the f o r e s t community. 
B i r c h t r e e s r e t u r n e d t o the bog surface, as i n d i c a t e d by 
the wood preserved i n the Eriophorum peat of t h i s stage. 
Peat growth i n HMd averages about 1 cm per 7 years. 
Grasses and clearance i n d i c a t o r s are s t i l l present at 
low percentages. Whether temporary clearances are being 
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made c o n s t a n t l y i n the r e g i o n and allowed t o regenerate or 
whether the secondary community i s being s t a b i l i s e d by grazing 
pressure over a l a r g e r area based on more s t a b l e s e t t l e m e n t , 
i s d i f f i c u l t t o determine from p o l l e n evidence. 
The I r o n Age farmstead at West Brandon (Jobey, 1962) 
which predates the Romano-British p e r i o d , probably i n d i c a t e s 
a more s e t t l e d form of a g r i c u l t u r e during t h i s p e r i o d , though 
seems t o have had l i t t l e e f f e c t on the environment. 
There i s s t i l l no evidence of ce r e a l c u l t i v a t i o n and 
indeed the whole of n o r t h e r n B r i t a i n , w i t h i t s p a s t o r a l 
emphasis, c o n t r a s t s w i t h the area south and east of the 
Jurassic r i d g e , where the "Woodbury-type" economy of the I r o n 
Age i s based on i n t e n s i v e corn growing ( P i g g o t t 1961). 
The amount of f o r e s t clearance was o f t e n much greater i n 
the south (Turner, 1970). 
Towards the end o f the p e r i o d , grass and Plantaqo 
l a n c e o l a t a curves r i s e s l i g h t l y and there are more clearance 
i n d i c a t o r s present. 
Phase HMe (90-73 cm) 
This i s a phase of extensive f o r e s t clearance. Because 
tr e e s have been removed and l a t e r a l t r a n s p o r t of p o l l e n 
f a c i l i t a t e d , i t i s l i k e l y t h a t the p o l l e n spectrum represents 
a l a r g e r area than p r e v i o u s l y . 
Trees are reduced t o a minimum of under 5% of the t o t a l 
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p o l l e n . E a r l y on b i r c h , and l a t e r , oak are the t r e e s which 
seem t o s u f f e r most, w h i l e the p r o p o r t i o n o f alder and 
w i l l o w increases. Perhaps the w e t t e r areas were l e f t un-
cleared. 
The p r o p o r t i o n of shrubs t o t r e e s remains about the 
same as i n Phase HMd. This probably means t h a t the newly-
cl e a r e d areas were e f f i c i e n t l y managed and the growth of 
scrub prevented. 
Grasses, a f t e r the i n i t i a l increase, r i s e f a i r l y 
s t e a d i l y t o a maximum of 512% of the t r e e p o l l e n , a t 72 cm, 
before f a l l i n g d r a m a t i c a l l y t o about 40% i n the next phase. 
The p o l l e n o f clearance and a g r i c u l t u r a l i n d i c a t o r s form 
curves roughly p a r a l l e l t o t h a t o f grass. Bracken ( P t e r i d i u m 
aquilinum) i s an exception and forms an e a r l i e r peak, being 
an e a r l y c o l o n i s e r of more open woodland and woodland 
margins r a t h e r than o f completely c l e a r e d areas. Land use 
seems t o have been l a r g e l y p a s t o r a l throughout, w i t h high 
grass and p l a n t a i n percentages and b u t t e r c u p s , d a i s i e s and 
s o r r e l i n abundance. Cereals make t h e i r f i r s t appearance, 
together w i t h "arable" weeds a t such concentrations t o 
suggest t h e i r a s s o c i a t i o n w i t h c u l t i v a t i o n . There i s also 
a general increase i n species of more open h a b i t a t as 
woodland disappears. One gets the impression o f a landscape 
probably as open as t h a t of today, w i t h l a r g e areas devoted 
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t o pasture and meadow f o r c a t t l e or sheep, plus a l i m i t e d 
acreage o f ce r e a l s . 
The radiocarbon dates show the phase t o be Romano-
B r i t i s h i n age. The beginning date o f AD 40-90 (see Table 1 ) , 
c o u l d e a s i l y c oincide w i t h the a r r i v a l of the Romans, 
r e f l e c t e d i n the b u i l d i n g of Dere S t r e e t and the f o r t s of 
Piercebridge, Binchester, Ebchester and Corbridge under 
A g r i c o l a (AD 78-84/5). Very l i t t l e i s known about the 
countryside and c i v i l i a n p o p u l a t i o n o f t h i s p e r i o d (Dobson, 
1970), b u t r e c e n t l y several s i t e s o f farmsteads, probably o f 
the Romano-British p e r i o d , have been spot t e d on a e r i a l 
photographs of t h i s r e g i o n (B. K. Roberts, pers. commun.) 
(see Map I I I ) . Two of these, at Lodge H i l l , are w i t h i n 1 % 
miles o f H a l l o w e l l Moss. This s c a t t e r e d r u r a l settlement 
i s i n keeping w i t h a predominantly p a s t o r a l l a n d use, and 
i t could be t h a t the area s u p p l i e d the surrounding Roman 
f o r t s as w e l l as the r u r a l p o p u l a t i o n . The b u i l d i n g o f 
Lanchester f o r t (Longovicium) i n about AD 140 a f t e r the 
evacuation of Binchester, would ensure the c o n t i n u i n g 
importance of the area. U n f o r t u n a t e l y , l i t t l e i s known 
of the ex t e n t of " i n f l u e n c e " of Lanchester. 
Two s i t e s i n Weardale have s i m i l a r clearance phases 
about t h i s time (Roberts e t al,, 1972). At Steward S h i e l d , 
the uncorrected date f o r the beginning of the phase i s 
-27-
110 BC ± 100 years and t h a t at B o l l i h o p e AD 220 ± 100 years. 
Associated w i t h the B o l l i h o p e s i t e are the remains of huts 
and enclosures almost c e r t a i n l y Romano-British i n date. 
So one gets an impression of considerable, organised f o r e s t 
clearance i n a t l e a s t some areas of the Pennine f o o t h i l l s 
and dales. 
I f one examines the clearance phase at H a l l o w e l l Moss 
i n more d e t a i l , i t i s apparent t h a t the maximum extent of 
clearance i s towards the end o f the phase. I f the phase 
ends about AD 600, i t seems t h a t t h e r e i s a p e r i o d of 
comparative p r o s p e r i t y c o n t i n u i n g through and a f t e r the 
o f f i c i a l withdrawal of the Romans i n AD 410, 
P r o s p e r i t y and m i l i t a r y s t r e n g t h during t h i s p e r i o d of 
n a t i v e B r i t i s h kingdoms i s i n d i c a t e d by the f a c t t h a t the 
Anglo-Saxons d i d not achieve supremacy i n northern England 
u n t i l the very end o f the s i x t h century. I t has been 
suggested (Hunter B l a i r , 1956) t h a t t h e r e was a renaissance 
of B r i t i s h m i l i t a r y s t r e n g t h i n the n o r t h a f t e r the overthrow 
of Hadrian's Wall by the P i c t s and Scots i n AD 367, and 
Bede also mentions a p e r i o d of great m a t e r i a l p r o s p e r i t y 
a f t e r the separation from Rome (Bede, 732). 
Phase HMf (72-15 cm) 
Phase HMe seems t o come t o a f a i r l y abrupt end and 
t h e r e i s considerable regeneration o f woodland. The r a d i o -
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carbon dates suggest t h a t t h i s phase covers the Anglo-Saxon 
and a t l e a s t some of the Mediaeval p e r i o d , and i t i s tempting 
t o connect the ending o f Phase e w i t h the a r r i v a l o f the 
Anglo-Saxons i n the l a t e s i x t h - c e n t u r y . 
Recent o p i n i o n has tended towards a r e l a t i v e l y peaceful 
"take-over" o f the n o r t h by the Anglo-Saxons, and c o n t i n u i t y 
of occupation o f settlements (Cramp, 1970). At l e a s t i n 
the H a l l o w e l l Moss area i t appears t h a t something more d r a s t i c 
happened. A g r i c u l t u r a l l a n d seems t o have been abandoned 
r a t h e r suddenly and the Romano-British farmsteads seen from 
the a i r seem e n t i r e l y unconnected w i t h l a t e r farms or 
v i l l a g e s , though some may have been o b l i t e r a t e d . 
The only t e n t a t i v e evidence f o r a l a r g e m i l i t a r y b a t t l e 
w i t h the Saxons comes from a Welsh e l e g a i c poem, Gododdin, 
probably o r i g i n a t i n g i n the s i x t h - c e n t u r y . I t laments the 
lo s s of many Welshmen i n a b a t t l e a t a place c a l l e d Catroeth, 
thought t o be C a t t e r i c k ( i n Hunter B l a i r , 1956, and Cramp, 
1970). C e r t a i n l y something happened t o the n a t i v e 
communities near H a l l o w e l l Moss t o cause economic decay. 
The area seems t o have been r a t h e r a "backwater" i n 
Anglo-Saxon and Mediaeval times. Probably more i n t e n s i v e 
farming was p r a c t i s e d i n the more amenable eastern lowlands. 
Looking a t the Boldon Book, a survey made i n 1183, one can 
already subdivide c e n t r a l County Durham i n t o two d i s t i n c t 
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a r e a s ( R o b e r t s , 1 9 7 0 ) . E a s t o f t h e Wear was, a n d s t i l l i s , 
a " l a n d o f v i l l a g e s " , e a c h w i t h i t s own f i e l d s y s t e m , w h i l e 
w e s t o f t h e Wear t h e r e w e r e v e r y f e w v i l l a g e s f o u n d e d b y t h i s 
t i m e a n d much more m o o r l a n d s h o w i n g t h e r e l a t i v e u n i m p o r t a n c e 
o f t h e a r e a . 
C o n d i t i o n s seem t o h a v e b e e n f a i r l y c o n s t a n t d u r i n g 
t h i s p h a s e , w i t h much more w o o d l a n d t h a n t h e p r e v i o u s p h a s e . 
B i r c h a n d h a z e l p e r c e n t a g e s a r e h i g h t h r o u g h o u t . T h ese 
a r e b o t h l i g h t - d e m a n d i n g s p e c i e s a n d w o u l d b e t h e f i r s t t o 
i n v a d e c l e a r e d l a n d a f t e r i t s a b a n d o n m e n t , b u t t o e x p l a i n 
t h e i r c o n s i s t e n t l y h i g h l e v e l s , i t i s s u g g e s t e d t h a t a f a i r l y 
o p e n w o o d l a n d was m a i n t a i n e d a r t i f i c i a l l y , p r o b a b l y b y 
g r a z i n g p r e s s u r e a n d t h e c o p p i c i n g a n d h a r v e s t i n g o f h a z e l . 
T h e r e was p r o b a b l y a l s o some p e r m a n e n t l y c l e a r e d l a n d 
i n t h e a r e a , w i t h g r a s s a n d p a s t u r e s p e c i e s b e i n g p r e s e n t a t 
a c o n s t a n t l e v e l , t h o u g h n o t on t h e s c a l e o f p h a s e e. A 
f e w p o l l e n g r a i n s o f c e r e a l s w e r e f o u n d i n t h e l a t t e r h a l f o f 
t h e p h a s e . T h e r e i s e v i d e n c e f o r some a r a b l e l a n d a t 
W i t t o n G i l b e r t i n 1 1 8 3 , when t h e B o l d o n Book m e n t i o n s t h e 
v i l l e i n s p l o u g h i n g , mowing meadows a n d r e a p i n g c o r n , w h i l e 
a t L a n c h e s t e r i t r e f e r s t o meadows, cow p a s t u r e s a n d t h e 
pannage o f s w i n e . A p a r t f r o m L a n c h e s t e r , many o f t h e p r e -
n i n e t e e n t h c e n t u r y s e t t l e m e n t s l i k e W i t t o n G i l b e r t , B r a n d o n , 
Esh, L a n g l e y a n d H a m s t e e l s , h a v e names d e r i v i n g f r o m O l d 
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E n g l i s h ( E k w a l l , 1960) a n d w e r e p r o b a b l y f o u n d e d d u r i n g t h i s 
v e g e t a t i o n a l p h a s e . 
I t i s i n t e r e s t i n g t h a t t h e e n v i r o n m e n t a l c o n d i t i o n s seem 
r a t h e r s i m i l a r t h r o u g h o u t t h e A n g l o - S a x o n a n d M e d i a e v a l p e r i o d s , 
The M i d d l e Ages a r e o f t e n t h o u g h t o f as a t i m e o f p e n e t r a t i o n 
o f s e t t l e m e n t and f a r m l a n d i n t o t h e f o r e s t a n d g e n e r a l e c o n o m i c 
i m p r o v e m e n t . P e r h a p s t h e " h a r r o w i n g o f t h e N o r t h " by-
W i l l i a m t h e C o n q u e r o r a n d t h e l a t e r S c o t t i s h r a i d s t e n d e d t o 
m i n i m i s e e x p a n s i o n i n t o t h e more r e m o t e , u n d e f e n d e d a r e a s . 
H a l l o w e l l Moss was, i n f a c t , p a r t o f t h e M e d i a e v a l 
B e a u r e p a i r e ( F r . " b e a u t i f u l r e t r e a t " ) , l a t e r c o r r u p t e d t o B e a r 
P a r k , a c o u n t r y r e t r e a t f o r t h e P r i o r a n d monks o f Durham. 
I n 1242 t h e B i s h o p g r a n t e d t h e P r i o r a p l o t b o u n d e d b y t h e 
bank b y I v e s m o s s ( H a l l o w e l l M o s s ) , a t h i c k e t a t H o l d e n e , 
an d t h e h i g h r o a d b e t w e e n L a n c h e s t e r a n d Durham ( F e o d a r i u m 
P r i o r a t u s D u n e l m e n s i s , 1 8 7 3 ) . The a r e a was l a t e r e n l a r g e d 
a n d e m p a r k e d . Game an d s t o c k w e r e k e p t w i t h i n t h e p a r k , 
as on s e v e r a l o c c a s i o n s t h e y w e r e d r i v e n o u t b y t h e S c o t s , 
a n d o n ce b y B i s h o p Bek a f t e r a d i s p u t e w i t h t h e P r i o r . The 
name S w y n e h u r s t , o f a wood f e l l e d i n 1 3 5 6 - 7 , s u g g e s t s t h a t 
p i g s w e r e a l s o k e p t a t t h e same t i m e . I n t h e t h i r t e e n t h 
c e n t u r y t h e p a r k was d e s c r i b e d as c o n t a i n i n g woods, meadows 
an d a r a b l e l a n d (Durham Dean a n d C h a p t e r M u n i m e n t s ) . The 
i m p o r t a n c e o f w o o d l a n d seems t o h a v e b e e n r e a l i s e d , f o r 
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a l t h o u g h some a r e a s w e r e f e l l e d f o r t i m b e r , t h e P r i o r o r d e r e d 
t h e s o w i n g o f a c o r n s i n t h e p a r k i n 1 4 3 0 . The w o o d l a n d 
r e s o u r c e s w e r e j e a l o u s l y g u a r d e d , f o r t h e k e e p e r o f B e a u r e p a i r e 
once s t a b b e d a man s u s p e c t e d o f s t e a l i n g h a z e l n u t s f r o m t h e 
p a r k a n d was g i v e n a f r e e p a r d o n b y t h e B i s h o p ( i n S u r t e e s , 
1820) . 
So t h e i m p r e s s i o n o f M e d i a e v a l t i m e s f r o m t h e p o l l e n 
d i a g r a m , o f managed w o o d l a n d w i t h some meadows o r p a s t u r e s 
a n d a r a b l e l a n d , i s i n k e e p i n g w i t h h i s t o r i c a l e v i d e n c e . 
Phase HMq ( 1 4 - 0 cm) 
F i g s . V I I - V l l I show t h i s p h a s e i n more d e t a i l t h a n t h e l a r g e 
p o l l e n d i a g r a m . 
T h i s p h a s e i s one o f p e r m a n e n t c l e a r a n c e o f e x t e n s i v e 
a r e a s o f w o o d l a n d a n d a l t h o u g h t h e r e i s e v i d e n c e o f t h e r e -
p l a n t i n g o f t r e e s i n t h e l a t t e r s t a g e s , t h e r e h as p r o b a b l y 
b e e n no r e g e n e r a t i o n o f c l e a r e d a r e a s t h r o u g h n a t u r a l 
s u c c e s s i o n . No r a d i o c a r b o n d a t e s w e r e o b t a i n e d f o r t h i s 
p e r i o d as i t was c o n s i d e r e d t h a t m o d e r n r o o t l e t s e t c . c o u l d 
c o n t a m i n a t e s a m p l e s , so t h e i n t e r p r e t a t i o n o f t h i s p a r t o f t h e 
d i a g r a m o n a h i s t o r i c a l s c a l e c a n o n l y b e c o n j e c t u r a l . 
The l o w e r b o u n d a r y i s d r a w n w h e r e t h e t r e e p o l l e n d r o p s a n d 
t h e p e r c e n t a g e o f h e r b s becomes t h e g r e a t e r . S h r u b s a r e 
d r a s t i c a l l y r e d u c e d a n d i t i s p l a i n t h a t a change i n l a n d 
u s e h a s o c c u r r e d , p r o b a b l y f r o m w o o d l a n d management w i t h 
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s m a l l - s c a l e f a r m i n g t o t h e more e x t e n s i v e f a r m i n g o f c l e a r e d 
l a n d . 
T r e e s f a l l t o a minimum o f a b o u t 3% t o t a l p o l l e n a t 12 cm, 
w h i l e h e r b p o l l e n i n c r e a s e s t o w a r d s t h i s d e p t h . I t i s 
s u g g e s t e d t h a t t h e s e f e w c e n t i m e t r e s r e p r e s e n t t h e s i x t e e n t h 
a n d s e v e n t e e n t h c e n t u r i e s , a t i m e when t h e r e was a g r e a t 
d r a i n o n t i m b e r r e s o u r c e s f o r b r i d g e s a n d s h i p s . One t h o u s a n d , 
f o u r h u n d r e d oak t r e e s w e r e f e l l e d a t B r a n c e p e t h i n 1634-6 t o 
b u i l d t h e f i r s t t h r e e - d e c k e r s h i p (Cox a n d F o r b e s , 1 9 0 7 ) . 
C o a l m i n i n g was a l s o b e g i n n i n g i n t h e Wear v a l l e y (James, 
19 7 0 ) , w i t h t h e c o n c u r r e n t demand f o r meat and g r a i n f r o m t h e 
e a r l y m i n i n g c o m m u n i t i e s . T h i s was a p e r i o d , e s p e c i a l l y i n 
t h e s e v e n t e e n t h c e n t u r y , o f g r e a t i m p r o v e m e n t s i n a g r i c u l t u r a l 
p r a c t i c e s a n d t h e f i r s t wave o f l a n d e n c l o s u r e b y p r i v a t e 
a g r e e m e n t s , w i t h o r w i t h o u t C h a n c e r y D e c r e e , was i n p r o g r e s s 
( H o d g s o n , 19 7 0 ) , The c o n c e n t r a t i o n o n a p a s t o r a l economy 
was p r o b a b l y a r e a l i s t i c a p p r a i s a l o f l a n d p o t e n t i a l a n d 
m a r k e t s , w h i l e much g r a i n was b e i n g i m p o r t e d f r o m t h e r e s t o f 
t h e c o u n t r y . B e a r P a r k was p r o b a b l y s p l i t u p i n t o s e p a r a t e 
f a r m s d u r i n g t h i s p e r i o d as t h e r e a r e r e f e r e n c e s t o s u b l e t t i n g 
t o s e v e r a l t e n a n t s b y 1636 i n t h e D e a n e r y l e a s e s . 
A f t e r 12 cm t h e t r e e c u r v e r i s e s s l i g h t l y a n d i s t h o u g h t 
t o r e p r e s e n t e i g h t e e n t h a n d n i n e t e e n t h c e n t u r y p l a n t a t i o n s . 
P i n e p r o b a b l y d i d n o t g r o w n a t u r a l l y i n t h i s a r e a d u r i n g t h e 
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p e r i o d o f t h e p o l l e n d i a g r a m a n d i n e a r l i e r p h a s e s t h e 
p e r c e n t a g e p r o b a b l y r e p r e s e n t s a r e g i o n a l , " b a c k g r o u n d " l e v e l 
w h i c h m i g h t b e e x p e c t e d t o r i s e p r o p o r t i o n a t e l y i n p e r i o d s 
o f e x t e n s i v e c l e a r a n c e . H e r e h o w e v e r , i t does so on a much 
l a r g e r s c a l e t h a n i n t h e p r e v i o u s c l e a r a n c e , so i s t a k e n t o 
r e p r e s e n t p l a n t i n g . E l m , a s h a n d s y c a m o r e , w h i c h a l s o 
i n c r e a s e p r o p o r t i o n a t e l y , a r e t r e e s w h i c h a r e o f t e n p l a n t e d 
as w i n d b r e a k s . E a r l y e i g h t e e n t h c e n t u r y p l a n t a t i o n s w e r e 
u s u a l l y d e c i d u o u s a n d on p r i v a t e e s t a t e s w h e r e a s , a f t e r t h e 
E n c l o s u r e A c t s o f t h e l a t t e r h a l f o f t h e c e n t u r y , c o n s i d e r a b l e 
a r e a s w e r e p l a n t e d w i t h c o n i f e r o u s t r e e s . 
By l o o k i n g a t t h e E n c l o s u r e , T i t h e a n d e a r l y O r d i n a n c e 
S u r v e y maps o f t h e a r e a , one c a n d e t e r m i n e t h e a p p r o x i m a t e 
age o f many p l a n t a t i o n s . Many o f t h o s e o n f o r m e r common l a n d 
h a d b e e n p l a n t e d b y a b o u t 1840 a n d o f t e n e n l a r g e d b y 1 8 5 7 , 
w h e r e a s t h o s e o n t h e o l d e r e s t a t e s w e r e o f t e n e s t a b l i s h e d 
b e f o r e t h i s t i m e , t h e e x c e p t i o n b e i n g t h e c o n i f e r o u s 
p l a n t a t i o n s o n t h e E a r l o f Durham's e s t a t e n e a r L a n g l e y , 
w h i c h w e r e p r o b a b l y p l a n t e d s o m e t i m e b e t w e e n 1843 a n d 185 7. 
Use o f t i m b e r i n t h e n i n e t e e n t h c e n t u r y was m a i n l y f o r p i t 
p r o p s a n d m i n i n g e q u i p m e n t . 
D u r i n g t h e b l o c k a d e o f t h e N a p o l e o n i c Wars w h i c h c a u s e d 
h i g h g r a i n p r i c e s , v a s t a r e a s o f u p l a n d C o u n t y Durham w e r e 
p l o u g h e d u p f o r a r a b l e f a r m i n g . The sudden d i p i n t h e 
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p a s t o r a l / a r a b l e i n d e x a r o u n d 10 cm i s t h o u g h t t o b e o f t h i s 
d a t e . I n a b o u t 1 8 4 0, t h e l o c a l T i t h e maps and D a v i d s o n ' s 
S u r v e y o f t h e f a r m s o f Bear P a r k s t i l l show a p p r o x i m a t e l y 
e q u a l a c r e a g e s o f g r a s s and a r a b l e l a n d . The g e n e r a l d e c l i n e 
i n i n d i c a t o r s p e c i e s a n d t h e p a s t o r a l e m p h a s i s a f t e r t h i s 
d i p i n t h e c u r v e c o u l d r e p r e s e n t t h e p e r i o d o f a g r i c u l t u r a l 
d e p r e s s i o n w h i c h f o l l o w e d ( s e e F i g . I X ) . 
A p p r o a c h i n g 6 cm, t h e t r e e p e r c e n t a g e a g a i n f a l l s e x t r e m e l y 
1 ow, a n d c o u l d r e p i B s e n t t h e g r e a t demand f o r t i m b e r i n t h e 
f i r s t W o r l d War, 19 1 4 - 1 8 . The i n c r e a s e i n a l l a g r i c u l t u r a l 
i n d i c a t o r s a r o u n d t h i s t i m e c o u l d r e p r e s e n t t h e i n c r e a s e d 
a c r e a g e common d u r i n g t i m e s o f e c o n o m i c b l o c k a d e , t h o u g h 
a g r i c u l t u r a l s t a t i s t i c s w e r e n o t a v a i l a b l e f o r t h e war y e a r s . 
The l a r g e i n c r e a s e i n t r e e p o l l e n a f t e r t h i s l e v e l s u r e l y 
r e p r e s e n t s r e p l a n t i n g a n d t h e l a r g e - s c a l e p l a n t a t i o n s o f t h e 
F o r e s t r y C o m m i s s i o n , s e t u p i n 1919 t o r e s t o r e t i m b e r 
r e s o u r c e s a n d t o make m a r g i n a l a g r i c u l t u r a l l a n d more p r o f i t a b l e . 
The a p p a r e n t t r e n d t o w a r d s more m i x e d f a r m i n g , w i t h an 
i n c r e a s e o f a r a b l e i n d i c a t o r s f i t s i n w i t h a g r i c u l t u r a l 
s t a t i s t i c s ( F i g . I X ) a n d p r e s e n t - d a y l a n d u s e maps o f t h e 
a r e a , w h i c h show a p p r o x i m a t e l y e q u a l a r e a s o f g r a s s a n d 
a r a b l e l a n d . 
L o o k i n g a t t h e b o g i t s e l f d u r i n g t h i s p h a s e , i t w o u l d 
seem t h a t a s l i g h t d r y i n g o u t o f t h e b o g s u r f a c e o c c u r r e d 
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w i t h Sphagnum l e v e l s f a l l i n g a n d C a l l u n a , t h e n E r i o p h o r u m 
t a k i n g o v e r as t h e d o m i n a n t b og s p e c i e s r e p r e s e n t e d . The 
d i s a p p e a r a n c e o f Sphagnum may a l s o h a v e b e e n i n f l u e n c e d b y 
a t m o s p h e r i c p o l l u t i o n . However, i n t h e v e r y t o p f e w 
c e n t i m e t r e s t h e E r i o p h o r u m l e v e l f a l l s o f f a n d t h e r e may be 
a s l i g h t r e c o v e r y o f Sphagnum. By s t u d y i n g o l d O r d i n a n c e 
S u r v e y maps o f t h e b o g , one c a n see an i n c r e a s i n g a r e a o f 
m a r s h s y m b o l s a r o u n d t h e dome o f t h e b o g , p r o b a b l y due t o 
m i n i n g s u b s i d e n c e , b u t t h i s c o u l d r a i s e t h e w a t e r t a b l e 
s u f f i c i e n t l y t o e n s u r e c o n t i n u i n g p e a t d e v e l o p m e n t u p t o t h e 
p r e s e n t d a y . 
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CONCLUSIONS 
;xme 
N o t u n t i l R o m a n o - B r i t i s h t i m e s d i d man h a v e a g r e a t 
e f f e c t o n t h e f o r e s t o f t h i s a r e a . C l e a r a n c e a t t h i s t i i 
was o f a s c a l e u n p a r a l l e l e d u n t i l r e l a t i v e l y r e c e n t l y a n d 
i n d i c a t e s e x t e n s i v e , o r g a n i s e d c l e a r a n c e a n d a g r i c u l t u r e i n 
a r e g i o n o f t e n d e s c r i b e d as a m a r g i n a l , f r o n t i e r zone of t h e 
Roman E m p i r e . 
The l a t e r r e g e n e r a t i o n o f t r e e s t o b e h e l d i n a b a l a n c e d 
s t a t e b y w o o d l a n d management w i t h some g r a s s l a n d a n d a l i t t l e 
a r a b l e l a n d , i s an i m p r e s s i o n g a i n e d f r o m b o t h t h e p o l l e n 
d i a g r a m a n d d o c u m e n t a r y s o u r c e s . 
The a r e a was n o t u s e d e x t e n s i v e l y f o r a g r i c u l t u r e u n t i l 
r e l a t i v e l y r e c e n t l y , a t t h e same t i m e as l a r g e a r e a s o f l a n d 
w e r e b e i n g e n c l o s e d , f i r s t p r i v a t e l y t h e n b y A c t o f P a r l i a m e n t . 
L a n d u s e s i n c e t h e r e m o v a l o f much o f t h e M e d i a e v a l w o o d l a n d 
and t h e l a t e r a f f o r e s t a t i o n r e f l e c t b o t h a p p r a i s a l o f t h e 
l a n d ' s p o t e n t i a l a n d chan g e s i n demand. 
MAP 
The S i t e and S i t u a t i o n of Hallowell Moss . 
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Key to Strat igraphic Symbols 
Eriophorum peat 
Peat (undifferentiated) 
H igh ly -humi f ied wood peat 
Black organic mud/peat 
Clay 
Silt 
o o 
o 
o o Sand 
V Wood particles 
X Coal particles 
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r a d i o c a r b o n d a t e s , f o r e a s y c o m p a r i s o n w i t h o t h e r 
d i a g r a m s . However, f o r r a t e s o f p e a t a c c u m u l a t i o n 
a n d r e l a t i o n s h i p s t o h i s t o r i c e v e n t s , t h e d a t e s 
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Species associated with clearances, and dten with pasture land. a8%AP. 
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^ °OMAN FORT c78-84 AD 1 mile 
Enclosures near the r i v e r Browney (see Map I I I ) 
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One i s j u s t t o the l e f t of the centre of the 
photograph and another t o the l e f t of the r i v e r 
i n the bottom r i g h t - h a n d corner. NZ 233447. 
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